Objective: The platelet distribution width (PDW) is one of the parameters of platelet activation. The PDW directly measures the variability in platelet size. However, there has been a limited number of data reported thus far on PDW and postoperative AF in patients undergoing CABG. We aimed to investigate the relationship between the PDW and postoperative AF in patients undergoing CABG. Methods: 124 consecutive patients with sinus rhythm who had undergone CABG between July 2011 and December 2013 were evaluated. AF was defined as any episode of AF lasting longer than 30 seconds. Complete blood count samples were analyzed according to the results obtained within 48 hours of the preoperative and postoperative period. Results: The preoperative PDW levels were significantly lower in patients who had developed AF than in the control group (56.5±14.8 vs. 50.9±10.0, p=0.015). There was no correlation between the postoperative PDW levels and AF. The preoperative white blood cell (WBC) and the neutrophil/lymphocyte ratio (NLR) were found to be similar between the two groups, while the postoperative WBC (13.9±5.7 vs. 10.5±3.6, p=0.000) and NLR (14.4±9.4 vs. 9.0±8.4, p: 0. 001) levels were higher in the group of patients who had AF. An NLR of 8.5 predicted post-CABG AF with a sensitivity of 73% and a specificity of 63%, and a WBC of 10 predicted post-CABG AF with a sensitivity of 77% and a specificity of 48%. Conclusion: These results support the hypothesis that preoperative PDW level predicts new-onset AF after CABG, but suggest that other factors are also important.
INTRODUCTION
Postoperative atrial fibrillation (AF) can be said to be one of the most prevalent complications of coronary artery by-pass (CABG) operation and it is observed at a rate of 27-40% 1 . AF developing following a CABG operation increases the cardiovascular morbidity and mortality approximately two-fold 2 . Although most of the cases recover spontaneously, AF must be corrected to avoid complications. Post-CABG AF may cause hemodynamic anomalies and ischemic cerebrovascular incidents. In this case, treatments are prolonged, hospitalization is longer and the economic burden increases 3, 4 . Thrombocytes are correlated with inflammation and thrombosis, which have effect on the pathogenesis of AF 5 . The mean platelet volume (MPV), which is indicator of thrombocyte activation also function, is determined to be higher among patients who had AF compared to those who did not 6 . The PDW evaluates the variability in platelet size and is an indicator of platelet activation 7 . PDW is the parameter that is usually used for the differential diagnosis of essential thrombocytosis and reactive thrombocytosis 8 . However, recent research has shown that the PDW has been determined to have a correlation with acute coronary syndromes and to be a parameter of thrombocyte activation 9 . In addition, recent studies have shown that PDW may be a more specific thrombocyte indicator than MPV 10 . Another finding in the pathophysiology of AF is inflammation 11, 12 . Cardiac surgery triggers an inflammatory response including reactions such as release of inflammatory cytokines and complement activation. In recently published studies, a correlation between cellular inflammatory parameters of WBC and NLR with AF that develops after cardiac surgery has been determined 13, 14 .
There are no studies that investigate the correlation between post-CABG AF and PDW. Therefore, we planned to inspect the correlation between PDW and other hematological indices with post-CABG AF.
METHODS

Study population
124 patients who had undergone elective CABG operations between July 2011 and December 2013 were accepted in this retrospective study. 66 of these patients are in the group with AF; 58 of these patients are in the control group. Patients who had sinus rhythm on their preoperative electrocardiography and who had undergone isolated CABG operation were included in the study. The exclusion criteria of the study included acute coronary syndrome, severe cardiac valve disease, atrial fibrillation and flutter, renal failure, hypo-and hyperthyroidism, simultaneous cardiac valve operation, active infection, inflammatory disease, and active hematological diseases. Electrocardiographic follow-up started after the operation and continued for 48-72 hours postoperatively.
In addition, 12-lead electrocardiography was recorded daily. The monitor recordings were analysed by the cardiologists. The primary end point was the development of postoperative AF, determined as a rhythm without P waves, lasting for 30 seconds on Halter follow-up or on a 12-lead electrocardiogram during the first seven-day period after surgery. Blood samples Before the CABG operation was performed, blood was drawn from all of the patients to assess routine laboratory parameters 8 hours postprandial through a vein puncture and the samples were delivered to the laboratory with the purpose of analysis. Samples of blood count were analyzed as per the findings of the preoperative and the postoperative 48th hour. Indices of the platelet in a blood sample collected in tripotassium EDTA (7 Variables' distribution was checked using the Kolmogorov Smirnov test. For the analysis of the quantitative data the independent sampling T test and the Mann-Whitney U test were applied and for the analysis of the qualitative data the chi-square test was applied. The matched sampling test and the Wilcoxon test were used for repeated measurements. All of the variables that were statistically significant in the univariate model were then input into a multivariate model with backward elimination (P<0.05 for retention). The cut-off values for WBC and NLR for predicting the post-CABG AF with corresponding specificity and sensitivity were determined by receiver operator characteristic (ROC) curve analysis. In the study the differences were considered significant at a p value of < 0.05.
Ethical considerations
We conducted this study in accordance with the Declaration of Helsinki and it was approved by the institutional ethics committee. RESULTS 274 patients fulfilled the defined criteria. 66 (24%) of these patients were determined to have postoperative AF. There are 274 patients who are appropriate for the defined exclusion and inclusion criterion among the patients who underwent elective CABG operation between 2011 and 2013. Post-op AF developed in the 66 of these patients. Also 58 of these patients were included in the control group. The clinical characteristics, echocardiographic and biochemical parameters of the patients in both groups are shown in Table I . There was no significant difference between the group of patients who had AF and the group of patients who did not have AF with regard to diabetes mellitus, smoking, triglyceride, erythrocyte suspension and fresh frozen plasma administration. On the other hand, the mean age (64.2±9.4 vs. 58±8.3) and the number of female patients (22.7% vs. 8.6%) in the group with AF were found significant than than those in the control group. Hypertension (HT), hyperlipidemia (HL), by-pass duration , cross clamp duration , LDL cholesterol , creatinine , LA and IVS were found to be higher in the group with AF, and HDL cholesterol and LVEF were found to be lower. Hematological parameters are given in Table II . Also,the preoperative white blood cell (WBC), neutrophil/lymphocyte ratio (NLR), MPV, platelet/lymphocyte ratio (PLR), monocyte, plateletcrit and hemoglobin levels were found to be similar between the two groups. PDW (56.5±14.8 vs. 50.9±10.0, p=0.015) was higher in the group that did not developed AF, while the red cell distribution width (RDW) levels of the group with AF were significantly higher. The postoperative PDW, PLR, monocyte, plateletcrit and hemoglobin values were resembling between the two groups, while WBC, NLR , MPV and RDW values of the group with AF were higher. 
DISCUSSION
We found that preoperative PDW levels in the group that developed post-CABG AF to be significantly lower than in the control group. AF may be seen as a common complication after CABG operation. Research has revealed a correlation between increased thrombogenic activity and inflammation and the development of AF 15, 16 The PDW evaluates the variability in platelet size also an indicator of platelet activation 7 . Vagdatli et al. 10 have reported that PDW seems to be a more specific marker of platelet activation than MPV, as there is no platelet swelling. The increased numbers and size of platelets in pseudopodia differ in size, possibly influencing the PDW. In the study of Khandekar et al., PDW was determined to be significantly higher in patients with acute coronary syndrome 17 . However, there are studies that did not find a significant relationship with PDW, in addition to studies that have determined a significant relation with PDW as our study. In another study, PDW was determined to be significantly lower among the patients who had MPV with aortic aneurysm than in the control group 18 . In our study, investigating the correlation between coronary artery disease incidence and hematological indices, no significant relationship was detected with PDW 19 . In the study investigating the correlation of thrombocyte indices in elderly patients and the annual all-cause mortality, no significant relationship with PDW was determined 20 . Furthermore, some authors have reported that thrombocyte indices may be a potential marker of thrombocyte activation 10 , while others have reported the opposite 21 . Santimone et al. determined a significant inverse relationship between WBC and PDW in the study they published 22 . There are also other studies revealing the possible correlation between low PDW and inflammation 18 . As in other studies revealing the correlation between low PDW and inflammation, the PDW levels were determined to be low, while inflammation markers were found to be higher as in this study, and the significant relationship with post-CABG AF was determined. There are contradictory findings about the relationship between PDW with thrombogenic activity and atherosclerosis as shown by the aforementioned studies. Inflammation is an important reason in development of post-CABG AF. Some studies showing the correlation between inflammatory parameters such as CRP 23 , WBC 24 and NLR 14 and the development of post-CABG AF. We found WBC and NLR values to be significantly higher in the group that had developed post-CABG AF than in the control group. Also, in the multivariate logistic regression analysis, we found that age and WBC were independent predictors for the development of post-CABG AF. The increase in postoperative WBC may be a result of the neuroendocrine stress response, direct tissue damage, endotoxin release, protamine administration and inflammatory reaction. Unlike the study of Fontes et al. 13 , in our study, we found no relationship between the preoperative WBC and post-CABG AF development. However, we found that postoperative WBC is an independent predictor of post-CABG AF development. It has been reported that post-CABG AF develops less commonly if glucocorticoids are administered during cardio-pulmonary bypass and postoperatively after off-pump surgery, which is thought to cause less postoperative inflammation 25 . Supporting these findings, in our study too, the postoperative inflammation parameters, the postoperative WBC and NLR, were found to be higher in the post-CABG AF patients who had longer by-pass and cross clamp durations.
Study Limitations
Our study was limited by the inherent imperfections of retrospective observational studies. Another limitation was the small sample size. Yet another restriction was that CRP was not evaluated due to the retrospective nature of the study in which we evaluated inflammatory parameters in the development of post-CABG AF.
CONCLUSION
In this study, the evaluation of the relation between PDW and the development of post-CABG AF; and a negative relationship was determined between the two markers. Although we found a negative relation between the PDW and post-CABG AF, further wideranged studies should be conducted, since there are contradictory findings in the literature about the correlation between PDW, atherosclerosis and thrombogenic activity. However, we have shown that the postoperative WBC is an independent predictor of post-CABG AF. We investigate these parameters in this study are routinely checked parameters and they may be beneficial for the assessment of post-CABG AF without additional costs.
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